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Abstract

Two=-faclor analyses of variance with multiple measurements on one factor
were conducted for.the five sections of the Test of English as a Foreign
Language (TOEFL) and six language groups, and also for the iters of each
section, based on data collected at the first administration of this form
of the test, in October 1969. The principal findings, that the Test x Group
interaction and the Item x Group ‘nteractions were significant, indicated
that some tests and some items were relatively more diffigult for sc.e
langaiage groups than for others.

Displays of the Item x Grouy interactions were made by analyzing the
iter difficulty plots for each lunguage group against a spaced sample of all
cancidates taking this form of the test in October 1969. A measure of the
dev:.ation of each item from the central tendency of the plot was developed,
expressing the degree to which the item was especially difficult--or easy--
for a particular language group relative to the other items. Distributions
of these measures are given for each of the five parts of TOEFL, for each of

the six language groups.




PATTERNS OF TEST AND ITEM DIFFICULTY FOR SIX FOREIGN LANGUAGE

GROUPS ON THE TEST OF ENGLISH AS A FOREIGN LANGUAGE

Williem H. Angoff and Amiel T. Sharon
Educational Testing Service | |

Recent years have seen a significant growth in the numbers of foreign
students enrolled'injAmerican institutions of higher eduéation. The
Institute of International Fducation (1969) réports that the mmber of
foreign students enrolled in American colleges and universities=--121,362
by their count--is more than twice that of a decade earlier. Clearly, with
this number of students for whom the English language represents a major
stumbling block, and with possible further growth in this number, the need
for special language training.in English is a serious and pressing problem.

Although many universities currently offer programs to aid and advise
foreign students in developing sufficient English language skills to cope
with the American culture and university curriculums, much research has yet
to be done to make these programs more effective. Many linguists have long
felt that foreign students are considerably aided in their English language
instruction when special emphasis is given to the specifie English language
deficiencies and patterns of errors characteriséic of students of their own
language group.. |

From the data now available (ETS, 1970) it ié clear that the foreign
candidates to American colleges who come from different native language
groups have different levels of English proficiency.l -What has not yet'
been made entirely clear is the extent té which caﬁdidates of different

language backgrounds have more difficulty with some English language skills
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than with others. Some information of this sort is available. King (1968),
for example;.reports éha%Astuaents applying to U. S..colléges from
Afghanistan do much better in liétening éomprehénsibn than in reading and
writing in comparison with applicants from other countries. However, far
more information is needed on this topic of diffefential patterns of
linguistic ability, not only in relation to the general skills like listen-
ing, reading and writing, buﬁ.at'the more specific and detailed item level.

It is to both levels of skill that the present study is directed.
Instruments

The test used in tﬁis study to assess the English proficiency of
foreign candidates was fhe Test of Englisﬁ aé a foreign'Langﬁage (TOEFL) .
This teét is administered by Educatiohal Testing Service domestically and
in foreign testing centers throughouﬁ thelﬁorld, and foreign applicants to
Amé}ican institutions of higher educationlcan take the examination in their
own native countfies. The test.consists of five parts, each part measuring
an Englishllanguage skill'thought to be iﬁporﬁant to the foreign student:
(1) Listening Comprehenéion; (2) Englishfétrﬁétufe, (3) Vocabulary, (&)
Reading Comprehension, and (5) Writing Ability. A tofal_score, equal to
twice the sum of the scaled scorés on the five parts, is also routinely

reported for each applicant.
Analysis of the Sections of TOEFL

Method
All members of six native language groups of applicants who took TOEFL

in October 1969 for admission to American institutions were chosen as the

e i
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subjects for this study. The languages were selected for study on the basis
of two considerations: (1) the languages were to be as diverse as possible,
representing different branches of the Indo-European family and several differ-
ent non-Indo-European language groups; (2) they were to be represented by

a sufficiently large number of applicants taking TOEFL. The languagés
selected, the number of subjects within each language group, and each group's
test performance (mean and standard deviation)_are given in Table 1. 1In

order to provide a general baseline for evaluating the performance of the

candidates in each language group, corresponding statistics are also
presented iﬂ.Table 1 for a "General" group, a sampie of 1,000 cases drawn
at random from the general candidate group of 14,045 tested at the October
1969 regular administration:of TOEFIL, and used for a routine-type analysis
of the form of the test given at that administration. -

The data collected in this study were subjected to a series of
analyses. The first analysis was a general one, apd sought to determine
whether the five sections of the test retain the same order of difficulty
across all six language groups (exclusive of the "General" group) or
whether there was a significant Section x Group interaction--whether some
sections of the test were more difficult for some groups than for others
relative to other sections of the test. For this purpose a two-factor

analysis of variance design was used, as described in Figure 1. The first
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factor was the Sections of the test, which was considered fixed. The second

factor, also considered fixed, was Groups; and since an individual could
belong to only one of these groups, the category, Individuals, which was
considered random, was nested within Groups.

The linear model for the design took the following form:

E(Kjyp) = 0 + K + By + Ty + KBy + TPy
where -

Xjkp = the score of the jth person in the kth group on the
pth section of the test.
i = the grand mean.

K, = the effect of the kth group.

the effect of the pth section of the test.

v}
1}

Jj(k) = the effect of the jth person in the kth group.
KP, = the interaction of sections and groups.

JPjp(k) = the interaction of sections and persons within groups.

It is also noted that: Jj = 1l...N k=1l...s ;and p = 1l...r .

K}
The foregoing design permitteé the testing of 35 hypotheses:
1. Ui = 0 . There are no differences among thée six language groups
in the mean scores across the sections of TQEFL (i.e., on total score).
2. Ui =0 , There are,?o differences among the five sections of
TOEFL for all six language groups combined.
5 .

3. ka =0 . There is no interaction between the six language
groups and the five sections of TOEFL; i.e., there are no significant
differences among the groups with respect to their patterns of performance

on the five sections of the test.
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Table 2 gives a summary of the'analysis of variance design.

Results

Table 3 gives a summary of the analyses of variance of the parts of

Insert Table 3 about here

TOEFL. As would be expected, with as many as 30,600 observations (6,120
individuals in the analysis and.five observations per individual), all the
testable F-ratios were highly significant..

The fact that the main effect due to Section; was significant simply
indicates that for the combined group of 6,120 céndidates involved in this
study the means on the five sections of TOEFL were not equal. However, as
the "Percentage of Total Estimated Variance" column indicates, this source
of variance is the smallest of all.

The statistical significance of the effect due to Groups indicates that
the various language groups in the study were unequally proficient in the
abilities measured by the test. Reference to Table 1 indicates thaﬁ the
native speakers of German were by far the highest performers on all sections
of TOEFL, followed in order (with some inconsistencies from one section to
another) by speakers of Chinese, Japanese, Gujarati, Arabic, and Spanish.
Although the language groups in this study were not intended as represen=
tative samples of all TOEFL candidates whose native languages are German,

Spanish, Arabic, etc., the fact that the relative order of their performance
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is quite similar to that reported in the Interpretive Booklet for TOEFL
(ETS, 1970) lends the present study some generality in interpretation.

The principal finding in this anéljsis is the fact that the Sections
x Groups interaction was signifiéant,'igdicating thét the profiles of
performance on the five parts of TOEFL are different for the six groups of

candidates. This may be seen graphically in Figure 2 and may also be

observed for any two of the six groups by plotting the pairs of means on
the five tests for the two groups, one group on the abscissa, the other on
the ordinate. Zero interaction'woufﬁ be represented by a succession of
five points all falling on the straight line extending from lower left to
upper right. The fact that these points do not fall in a straight line,
but show substantial departures from the straight line, illustrates the
Section x Group interaction.

The last two columns of Table 3 yield the further information that the
components of variance used in this analysis as error--the source attributable
to Individuals within Groups and the source attributable to the interaction,
Section x Individuals within Groups--represent the largeét proportion, almost
81%, of the total of the variance estimates. From that point of view the
interaction, Sections x Groups,-is not at all sizeable. However, this still
does not deny the fact that the Section x Group interaction is itself
highly significant,‘representing a large component of the nonerror variance
in theentire analysis. Whatever the proportion of the total of the variance

estimates is represented by the Section x Group interaction, it is clear that
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the five sections of TOEFL are qﬁite different in difficulty for the six
language groups, and different in different ways.

Because the sample sizes vafied so considerably from one language
group to another--from 116 for the German group to 2853 for the Chinese
group~-~there remained some doubt é.bout t_he adequacy of the analysis of
variance to deal with the Section % Group interaction, in spite of the
fact that the size of that F-ratio (236.5‘for df = éO; 2‘&,14.56) very likely
precluded the possi_bilify fh_a.t its statistical significance was in question.
Nevertheless, as a check on that p’ossibii-ity, ‘é. one-@y muitiva.ria.te analysis
of variance was also carried out ’ testi>ng for the sigriificance of the differ-
ences of the five-variable centroids among the 'six language groups. The
results of this analysis confirmed the‘ finding thé.t the Section x Group

interaction was significant well beyond the .01 level.’
Analysis of Items within Sections of TOEFL

If scores on TOEFL are to be used suéce_ssmsliy in diagnosis and' remedial
training, then it would seem to be important for the teacher of English as
a foreien language to familiarize himself wi_th the speci.al English language
difficulties of students in each of the major language groups in order to
focus the training program to their _specia.lvlinguistic needs. The analyses
that are reported beiow a.re_ intended to .suppoz"t this effort by providing a
means for studying the interaction of Engiish la.rigua.ge profibiehcies and

native language groups at the item level.

Method
For this purpose, a.‘na.lyses, section by se_cﬁion, were carried out,

parallel to the general analysis described above. As before, a two-factor
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analysis of variance was carried out as deseribed in Figure l--except that

here "Items" replace "Sections."

As before, Groups was taken to be a fixed
effect, and Individuals within Groups was random; Items, however, unlike
Sections above, was taken to be random. All sections were analyzed in

identical fashion, according to a linear model of the following form:

E(xijk) =k + I +HEK 4 Jj(k) + IK, IJi,j (k) ° |

where

the score of the jth person in the kth group on

the i™? item.

X,k

M = the grand mean.

I, = the effect of the i item.
Kk = the effect of the kth group.
.th . th
Jj(k) = the effect of the person in the k group.
IKik = the interaction of items and groups.

IJij(k) = the interaction of items and persons within groups.
It is also noted that: i =l...n ; j = 1N 5 k=1..s .
Unlike the earlier design for the analysis of the parts of TOEFL, the

foregoing analysis permitted the testing of four hypotheses:

1. Ui = 0 . There are no differences among the six language

groups on the secﬁion of TOEFL under consideration.

2, G?(k) = 0 . There are no differences among the individuals

within the groups on the section of TOEFL under consideration.

2

3. Gi = 0 , There are no differences in the item difficulties

in the section of TOEFL under consideration.

10
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L, ng =0 . There is no interaction among the six language :
groups and the items of the section of TOEFL under consideration; i.e., the
rank order of item difficulties (on the particular section of TOEFL) is
essentially the same for all six language groups. |

Table 4 gives a summary of the analysis of variance design for the

items in any one of the five sections of TOEFL. Tables 5-9 give the summaries

|

i

of the analyses of variance for the items in Sections 1-5, respectively. ‘

i

Results J
The results shown in Tables 5-9 are quite consistent with one another.

'In every one of these tables the variances attributable to Groups, to Items,

and to Items x Groups are all significant far beyond the one per cent level.

The fact that variance due to Items is significant comes as no surprise,

since it was intended in the construction of each section to write iiems

that would represent a range of ifem difficulties. Nor is it surprising

that the variance due to Groups is significant. It has already been observed

here, in Table 1l and in Table 3, that the six language gréups perform differ-

ently on the different parts of TOEFL.
As in Table 3, the findings of prihcipal interest in Tables 5, 6, T,

8, and 9 are that the Items x Groups interaction is significant, giving

evidence that even within the five sections of TOEFLﬂthe patterns of per-

formance of the six language groups are systematically different. Apparently

the items within the sections of the test are measuring sufficiently different

11,
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aspects of English language proficiency that they are not uniformly more
difficult for one language group than another.

The matter of unequal sample sizes across the different language
groups represented the same kind of problem in the analyses of the Item
x Group interactions as in the analysis of the Section x Group interaction
reported earlier in this paper. However, because the results of the Section
X Group analysis were so clearly confirmed by the multivariate analysis of
variance, it was felt that, in view of the nature of the results of the

Item x Group analyses, a similar confirmation was not necessary here.

Intergroup Comparison of Item Difficulties

The secoﬁd phase of the pfesent study‘involves a comparison among the
language groups with respect to their performance on the items in each of
the five parts of TOEFL. Since it is the purpose of this paper to describe
a techniqﬁe of analysis as much as it is to describe the results of that

ahalysis, it will be useful fo devote some space to that technique here.

Method

For each item a percent-pass figure (p-value) was computed, based on
the performance of the candidates in each of the six language groups. Each
p-value was then converted, by means of the normal probability tables, to a
normal deviate, 2z , and further converted to "delta" by means of the trans-
formation, A =4z 4+ 13 ; In the comparison of any two groups of examinees

(G

X and Gy) s the technique involves making a plot of the points, A&

versus Av » one point for each of the items under consideration. The plot

of points normally falls in an elliptical pattern extending from lower left

12
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to upper right, and if the two groups studied are drawn from the same type
of population, then the scatterplot will take fhe shape of a long, narrow
ellipse, often representing a correlation as high as .98 or .99. When the
groups are different in level, the points will still fall_in a narrow
ellipse, displaced vertically or horizontally, depending on which group is
the more able one. Even when the groups differ in degree of dispersion,
the points will still fall in the same type of ellipée, but in this case
the ellipse will be tilted at an angle more or less steeply than 45°,
depending on which group is the more dispersed. However, when the groups
are different in type, the item difficulties will not fall in the same rank
order for the two groups and the correlation represented by the points will
be lower. Items falling at some distance from the elliptical swarm and
contributing to the item x group interaction are items that are especially
easier for one group than for the other, relative to the other items. Such
items are deserving of special study. In the context of items like those
in TOEFL, they may reveal detailed differences between the groups and may
therefore lead to hypotheses regarding underlying differences in the two
languages as reflected in the comparative abilitiés of the two language
groups to deal with the.nuances of English.

In the present study, with six language groups under consideration,
the comparison of each group with every other group would have required
the preparation of 15 delta plots for each of the five parts of TOEFL--a

total of 75 plots-~far too many to present in an article of limited length.

In order to reduce sharply the number of such comparisons it was decided to
compare each of the six language groups with a single "standard," or General,

group, drawn at random from the entire candidate population of about 14,000

13
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taking this form of the test at its first operational administration in 1

October 1969 and representing candidates from many different language groups.3
Although the decision to compare each‘group withAa single standard (General)

group did in fapt reduée the number of comparative A -plots, there were 1

still too many to present in detail, and, accordingly, a method was sought |

to summarize the significant features of the comparisons that would be made

possible by those plots. For each elliptical plot of items the equation of

the major axis of the ellipse was determined, and the perpendicular distance

(Di) from each point to that line was calculated. The variance of the dis-

tribution of these distances represents the item x group interaction and

the distribution of these distances makes it possible to highlight those

items that deviate sharply from the swarm. The equation used for the major

axis of the ellipse was Y = AX + B, wheré

_ (Ul?r - ci) ".'\/(0'3 - 0}2{‘)2 + hriyqii

2r OO
Xyxy

and

B=M -AM .

(It is recalled that the variables) x and y » are, respectively, the delta
values for the two groups under consideration.) The formula for the perpen-
dicular distance, Di » of each point, i , in the plot to the line is given

as:




Results
The distributions of the D-values in the plots for each language

group versus the General candidate group are given in Tables 10-1%, each

table corresponding to one of the five parts of TOEFL. In each distribution
of the D-values in the plot of a particular language group versus the General
group, the items with positive D-values are moré difficult for the particular

language group, relative to the other items in the ellintical swarm; the

items with negative D-values are those that are more difficult for the

General group, relative to the other items. This is not to say necessarily

that the items on the positive or negative side of the zero point are more

difficult for one group than for another. It is only that they are relatively

more difficult for one group or the other in comparison with the other items.
For example, in the very first distribution of Table 10, giving the D-values
in the plot of deltas for German-speaking candidates versus the candidates
in the General group, only one item of the 49 plotted was more difficult

for the German speakers than for the General candidate group.

In addition to the number of items tabulated in each distribution

v (which wbuld equal the number of items in the test except when, for example,

an item is answered correctly by everyone, or by no one; in the group, and a

A -value and D-value cannot be calculated fof it), the mean D-value is given

(always zero), as well as the standard deviation of D-values and the corre-
lation, rig » represented by the item plot. Both the standard deviation

of D-values and the correlations between delta-values deseribe the extent

15
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of the item x group interaction. In one respect the correlation between deltas
is the preferaﬁle index, since it is a puré number, unaffécted, as is GD , by
the difference in the standard deviations of deltas for the two groups. The |
value of rig can be used As an index of the similarity in the types of errors
in English made by the two groups under coisideration; and to the extent that
their errors in English are indicative of the structure of their own language

and the test items in English are sensitive to that structure, the value of

rig can be used as an index of the similarities in those structures. As ex-
pected, the different parts of TOEFL will show the different language groups

to be similar in different degrees. It is clear that the Listening Comprehen-
sion section of TOEFL yields interlanguage»group plots that have the highest

Tig values (Fig = .914) of all the sections of the test, and in that sense

the Listening Comprehension section represents perhaps the most homogeneous of
all the sections of TOEFL fbr'these six language groups. The Reading Compre-
hension section also yields plots with high Tig values (Tig = ,89%), possibly
because the contextual cues in a reading passage tend to equalize the influence
of native language on comprehension; These higher correlations (and lower

GD -values) for the Listening and Reading Comprehension sections reflect a result
already observed in Tables 5-9, that the Item x Group interactions for these
sections are smaller than for the other three sections of the test. The lowest
value of ?&g (.782) was found in the Writing Ability section. Therefore it
would be assumed that the Writing Ability section=--possibly in addition to English
Structure (Fig = ,826) and Vocabulary (Fig-= .824)--might be, generally speak-
ing, the most revealing sections of TOEFL for purposes of linguistic analysis.

At a more specific level it would appear that the English Structure section

is most revealing for the Chinese (rig = ,742) and Gujarati (rig = ,752)

16 -
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groups; the Vocabulary section is most useful for the Spanish (rig = .773)
and possibly Chinese (.771l) groups; and the Writing Ability section most

revealing for the German (rig = .689) and Spanish (rig = ,674) groups.

Summary

Two~-factor analyses of variance with multiple measurements on one
factor were conducted among the five sections of TOEFL and six language
groups, and also among the items of each seetion. All sources of variance
were found to be significant beyond the one per cent level. Of particular
interest was the fact that the Test x Group interactions were highly signifi-
cant and that the Item x Group interactions within test were also highly
significant, indicating that some tests and some items were relatively more
difficult for some groups than for others.

Further displays of the Item x Group interactions were made by analyz-
ing the item difficulty plots for each language group against a spaced
sample of all candidates taking this form of the test at its first formal
administration. A measure of the deviation .‘of each item from the central
tendency of the plot was developed, expressing the degree to which the item
was especially difficult--or easy--for a particular language group relative
to the other items. Distributions of these measures are given for each of
the five parts of TOEFL, for each of the six language groups.

Although this paper makes no attempt to analyze the Section x Group
and Ttem x Group interactions in terms of linguistic considerations, it
does attempt to evaluate the statistical justification for making such an
analysis. It is then left to any investigator with competence in linguistic
analysis to make such an analysis, if he wishes to, by examining the items
in detail along with the statistical data on the items that will be made

available to him on request.

17
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Footnotes

lThe data referred to here are the summaries of performance of candidates
who take the Test of English as a Foreign Language (TOEFL) as part of their
requirements for admission to American universities. It is entirely likely
that the differences in level as shown in the TOEFL data only reflect the
different self-selective factors operating on these students in their native
countries, but nof the levels of performance of all English speaker§ in
those countries.

2The authors are indebted to F. Reid Creech for his invaluable
assistance in carrying out the multivariate analysis of variance for these
data.

3

The authors wish to express their appreciation to Dr. John B. Carroll

for suggesting this solution.
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Table 2

Design of the Analysis of the Sections of TOEFL

Source of Variation Degrees of Freedom EQMBZ
s
Between Individuals 3 Nk -1
k
Groups [x] ' s -1 Tro? 4 ro°
k (k).
. 5 »
Indivs within Groups [j(k)] . SN -8 9% (k)
x k jlk
s
Within Individuals (r - 1) = N,
' k
Sections [p] r-1 Fso? + 0°
p  Jp(k)
Sections x Groups [kp] (r -1)(s -1) W 2 402
kp Jp(k)
S 2
Sections x Indivs wn Groups [jp(k)] (r - l)(i N - s) ajp(k)
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Source of Variation

Between Individuals
Groups
Indivs within Groups

Within Individuals
Sections of the Test
Sections x Groups
Sects x Indivs wn Groups

. Total

*p < .01

daf

6,119

5

6,114

2l 480
4

20

2l 456

30,599

-00-

Table 3

ss

35,589. T4
,"' 1093 -9,"'
31,495.80

13,195.22
808.40
2,005.T4
10,381.08

48,784 .96

818.79
5.151k

202,10
100.29
0.k2448

Summary of Analysis of Variance for Sections of TOEFL

158,9%

476.1*
236.3*

BEst. of Per Cent
Variance of Total

.1903 10.6
1.0303 57.2
.0393 2.2
.1168 6.5
Lous5 23,6
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Table 5
Summary of Analysis of Variance

of the Items in the Listening Comprehension Section of TOEFL

Est. of Per Cent

Source of Variation af Ss MS F Variance of Total
Between Individuals 6,119 12,042.27
~ Groups 5 688.99 137.80 19.9%+ .0031 1.2
Indivs within Groups 6,114 11,355.28 1.8569 10.3% 0334 13.1
Within Individuals 299,880  64,007.70 .
Items 49 8,662.04 - 176.78 979.7* 0341 13.4
Ttems x Groups 245 1,286.43 5.2507 £9.1% .00L40 1.6
Ttems x Indivs wn Groups 299,586 54,059.23 - .180k4k .1804 70.7
Total 305,999  76,049.97
*p < .01

+Quasi F ratio

<4
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Table 6
‘Summary of Analysis of Variance

of the Items in the English Structure Section of TOEFL

Est. of Per Cent

Soufce of Variation af ss M F  Veriance of Total
Between Individuals 6,119 10,481.93

Groups ' 5 2,835.88 567.18 48.3%+  .0162 6.5

Indivs within Groups - 6,114 7,646.05 1.2506 7.3*  .0270 10.8
Within Individuals 238,680 47,686.95 o

Ttems 39 5,037.10  129.16 759.1%  .0251 10.0

Ttems x Groups | 195  2,077.35  10.653 62.6*  .0123 4.9

Ttems x Indivs wn Groups 238,446 uo,s"(_a.so .17015 1702 67.9 |
Total 24k, 799 58,168.88

¥p < .01

+Quasi F ratio

25
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Table T

Sumary of Analysis of Variance
of the Items in the Vocabulary Section of TOEFL

Scurce of Variation 4af
Between Individuals 6,119
Groups ‘ p
Indivs within Groups 6,114
Within Individuals 238,680
Items 39
Items x Groups 195

Items x Indivs wn Groups 238,446

Total 2l , 799

@ < .Ol

+Quasi F ratio

ss
8,834 .56

647 .88
8,186.67

51,524 .38
6,262.07
3,454 .16

41,808.1%

60,358.93

<6 .

M )
129.58 6.9%+
1.3390 7.6%

160.57 915.8%
17.714 101.0%
1753k

Est. of Per Cent
Variance of Total

.00%2
.0291

0313
.0205
1755

1.2
11.2

12.1

7.9
67.6
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Table 8

Summary of Analysis of Variance

.of the Items in the Reading Comprehension Section of TOEFL

Source. of Variation af

Between Individuals 6,119
Groups 5
Indivs within Groups 6,114

Within Individuals 177,480
Items 29
Items x Groups 145
Ttems x Indivs wn Groups 177,306

Total 183,599

*p < .01

+Quasi F ratio

s

8,487.49

458,82
8,028.67

37,007.90
2,092.20
549.44
3k4,366.26

irk

w

91.763
1.3132

72.145
3.7892
.19382

18. 7%t
6.8%

372.2%
19.5%

Est. of Per Cent
Variance of Total

.003k
0375

0140

.00k2

.1938

1.3
14.8

5.5
1.7
76.7

2 e
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Table 9
Summary of Analysis of Variance

of the Items in the Writing Ability Section of TOEFL

Est. of Per Cent

Source of Variation af © 88 MS F . Variance of Total
Between Individuals 6,119 8,130.33

Groups - -5 1,468.12  293.62 26.1%  .0083 3.2

Indivs within Groups 6,114 6,662.21 1.0897 5.T*% ,0225 . 8.8
Within Individuals 238,680 52,084 .08 :

Ttems = 1 ' . 39 4,697.01  120.44 633.0% 023k 9,1

Ttems x Groups 195 -2,018.53  10.351 Sh.h* - ,0119 4.6

Ttems x Indivs wn Groups - 238,446 45,368.54 .19027 - 1903 k.2
Total k799 60,214 .40

#p < .01

tQuasi F ratio

z




1.6
1.4
1.2
1.0
0.8
0.6
Ok
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0
-l.2
-1.k4

No. of Items*

Mean
Std.

r.
18

- 1.7
- 1.5
- 1.3
- l.l
- 0.9
- 0.7
- 0.5
- 03
- 0.1
- =0.1
- =03
- =0.5
- =0.7
- -0.9
- =l.1
- <13

Dev.

*D-value for one item in the German group was not tabulated.
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Table 10

Distributions of D-Values
for the Listening Comprehension Section

German Spanish . Arabic Chinese Japanese Gujarati

h \
0 1 1
1 3 0 0
3 1 2 1 1 2
2 1 1 1 1 5
1 4 3 4 5 1
1 5 2 T 4 10
6 6 7 5 7 3
3 9 T 8 8 3
T 1 10 9 13 10
6 T 6 5 5 7 ;
5 2 3 ) 1 3

L 3 2 2 3 L
2 1 1 3 1 1 |
5 2 1 0 2

1 1 1

50
0.0
0.780 0.419 0.581 0.536 0.464 0.582
857 940 .906 «931 949 .902

- o




2,0 - 2.1
1.8 - 1.9
1.6 - 1.7
1.4 - 1.5
1.2 - 1.3
1.0 - 1.1
0.8 = 0.9
0.6 = 0.7
0.4 = 0.5
0.2 = 0.3
0.0 = 0.1
-0.2 = =0.1
<0k - -0.3
«0.6 = =0.5
-0,8 - -0.7
-1.0 - =0.9
-1.2 - -1.1
1.4 - =1.3
=16 - -1.5
-1.8 - -1.7
-2.0 - '-1.9
-2.2 = =2.1
No..of Items
Mean
Std. Dev.
rig

German Spanish Arabic Chinese  Japrnese ngarati
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Table 11

" pistributions of D-Values

for the English Structure Section

1 1
1 0
0 2 0
0 1 2 2
0 1 1 0 1
1 1l 2 L 3 2
3 1 b 1 3 2
2 5 2 1 L 5
6 3 L 3 3 1
6 6 7 6 L 5
2 9 L 3 3 1
3 ok 2 2 4 5.
L b 3 2 3 1
5 2 3 6 2 7
1 1l P 1 b o]
0 2 2 2 0 1
1 ! 1 0 3 0
3 1 1 -3 0 L
0 o 0 0 1 2
1 0 1 "1
. 21 0 1

| 1
— - 0.0 — ,

0.789 0.522 0.716  0.912 = 0.831 0.896

.862 .922 .860 42 .818 752




1.8 - 1.9
1.6 - 1.7
1.4 - 1.5
1.2 - 1.3
1.0 - 1.1

0.8 - 0.9 -

0.6 - 0.7

0."" - 005 '

0.2 - 0.3
0.0 - . 0.1
0.2 - =0,1
0.4 - -0.3

'0.06 - '0.5

-0.8 - =0.7

1.0 - =0.9

-1.2 - -1.1
1.4 - -1.3
-1.6 - -1.5
-1.8 - -1.7

'200 - '109 )

-2.2 - =2.1
'2."" - '205 v
-2.6 - -2.5

No. of Ttems
Mean
Std. Dev.

r.,
ig

German  Spanish Arabic  Chinese Japanese Gujarati
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Table 12

Distributions of D-Values
for the Voecabulary Section

1 2
0 2 1
3 3 1 | 1
3 1 -2 1 0
1 3 2 2 0 2
0 1 1 1 3 3.
1 0 N 5 3 2
L 1 3. 3 5 5
6 2. 4 5 9 b
2 3 T 3 2 7
4 3 5 1 2 2
2 6 .2 K-} 6 -6 -
2 . 1 1 2 . 3. 2
2 3 2" S 3 1
5 5 1 -9 1 2
4 2 1. 2 1 0
-0 St 1 0 0 1
1 1 1 0. -0 o
1 1 1 0 .0
| .0 ' Q 1
0 -0
1 1
40
0.0 . ,
0.897  1.091 0.676 ' 0.895  0.640 676
| 858 881 .878

821

.53

oTT1
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Table 15
Distributions of D-Values
for the Reading Comprehension Section

German Spanish ‘Ara.b:lc Chinese .I_a.pa.nese Gujarati
lou - 105 1
1.2 - 1.3 0 1 1
1.0 - 1.1 1l 1l 1l 1l
0.8 = 0.9 2 1 1 3 0
0.6 = 0.7 3 3 2 0 0
Ok - 0.5 2 2 2 6 6 L
0.2 = 0.3 3 6 p) T 3 6
0.0 = 0.1 0 2 3 3 ) 2
~0,2 = =0.1 T 2 9 T L 6
=0t = =0.3 2 5 6 3 3 L
~0.6 = =0.5 -2 3 2 3 3 Ry
«0s8 = =0.T .3 3 1l 1l 3 2
-l.O - "009 5 O .
"102 - "lol 1
"loh - "105
"106 - "105
No. of Items* _ - 30
Mean 0.0 -
Std. Dev. 0.638 0.596 0.416 0.342 0.457 0.479
r, 0825 0855 0925 0957 0918 0905

g

*D-value for one item in the German group was not tabulated.
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2.6 -
2.4 -
2.2 -
2.0 -
1.8 -
1.6 -
1. -
1.2 -
1.0 -
0.8 -
0.6 -
0.k -
0.2 -
0.0 -
-0.,2 =
0.4 -
-0.6 -
-0.8 -
-1.0 -
-1.2 -
-1l.k -
-1.6 -
-1.8 -
-2.0 =
-2,2 -

No. of
Mean

2.7
2.5
2.3
2.1
1.9
1.7
1.5
1.3
1.1
0.9
0.7
0.5
0.3

0.1

-0.1

-0.3

-0.5

=0.7

-0.9

-1.1

-1.3

-1.5

-1.7

-1.9

-2.1

Items

Std. Dev.

rig

for the Writing Ability Section

German

-31-~

'Table 1k

Distributions of D-Values

Spanish ~ Arabic

Chinese Japanese Gujarati

1
0
0
g
0 -
0 o 1 |
3 3 0 1 1 1
0 3 2 0 1 0
2 1, 0 3 2 4
1 ‘1 o 1 0 0
b 2 2 6 3 3
2 4 T 2 2 't
2 3 7 1 6 4
2 y . 2 3 5 p
6 1 § 3 2 5
1 2. 4 2 12 3
2 8- 4 5 L] 3
L 4 - 1 0 6
3 1 4 3 0 1
3 o 1 I 1 0
2 1 B 1 1 0
1 1 0 1
1 0
' 0
1
4o
~ 0.0
0.961  0.832  0.648  0.7%6  0.585  0.656
.689 674 .838 .812 .868 .810

(AW aY
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Figure Captions

Fig. 1. Diagrammatic representation of the data for the analysis
of variance.

Fig. 2. Profiles of scores for the six language groups on the sections

of TOEFL.
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